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Abstract
Embryological development of the colon is complex and often unpredictable. This gives rise to variable colonic con-
ﬁgurations during colonoscopy. An appreciation of normal colonic anatomy and three-dimensional spatial awareness of
the estimated position of the colonoscope by the colonoscopist is important. Such understanding and awareness helps plan
and institute speciﬁc maneuvers that are important for safe and complete examination, in addition to carrying out ana-
tomically speciﬁc troubleshooting strategies in colonoscopy. This article is part of an expert video encyclopedia.
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Video Related to this Article
Materials
• Colonoscope: PCF-Q 180AL; Olympus, Tokyo, Japan.
Background and Endoscopic Procedures
Colorectal cancer is a leading cause of cancer death worldwide.
The detection and removal of adenomas by colonoscopy is im-
portant for the prevention of colorectal cancer. A thorough
understanding of normal colonic anatomy and its variations,
coupled with optimal endoscope handling technique, enables
the colonoscopist to perform a safe examination and reducing
the risk of adverse events including bowel perforation. It facili-
tates an efﬁcient and complete examination of the bowel in-
cluding a directed examination of ‘blind spots.’ Finally, it helps to
correctly locate colonic lesions for accurate documentation.
Endoscopic Anatomy
Anal Canal, Rectum, and Recto-sigmoid
Colonoscopy begins with an inspection of the anus and a
rectal examination. The anal canal is 3-cm long and extends
up to the squamocolumnar junction (also called the ‘dentate
line’). The internal and external anal sphincters are normally
in tonic contraction. Sensory innervations to the rectal mucosa
can extend up to 5–7 cm into the distal rectum.
The rectum can reach up to 15 cm proximal to the
anal verge and may have a capacious ‘ampulla’ in its mid-part
in addition to the presence of three or more prominent
semilunar folds (valves of Houston), which can create po-
tential blind spots for the endoscopist. Complete visual in-
spection of the rectum requires careful retroﬂexion of the
instrument. Retroﬂexion may be contraindicated in those with
a poorly distensible rectum (e.g., patients with radiation
proctitis or chronic colitis). Prominent and tortuous veins are
a common normal ﬁnding in the rectum and should not be
confused with rectal varices from portal hypertension.
Hemorrhoidal veins drain into the systemic and not the portal
circulation. The distal 10–12 cm of the rectum is extra-
peritoneal. The more proximal component is invested in
peritoneum.
The rectosigmoid junction may be very acute, particularly
in the elderly with stenosing diverticular disease, patients with
history of pelvic surgery, and young women.
Sigmoid Colon
The sigmoid colon length can vary considerably, ranging from
40 to 70 cm when stretched during scope insertion and
crumple down to only 30–35 cm when the scope is straight-
ened fully. This makes precise anatomical location within
the sigmoid by virtue of distance on insertion unreliable. The
sigmoid colon mesentery is inserted in a V shape across the
pelvic brim, which can be modiﬁed considerably by adhesions
from previous inﬂammatory processes or abdominopelvic
surgery. The pelvic brim and the forward-projecting sacral
promontory, causes the colonoscope to pass anteriorly before
passing posteriorly again toward the left paracolic gutter. This
anatomical conﬁguration in more than 80% of cases will
cause the colonoscope to take a clockwise anteroposterior
spiral into the descending colon. Loop resolution techniques
will need to be undertaken by the colonoscopists to facilitate
smooth and safe scope insertion and to minimize patient
discomfort.
Descending Colon
The descending colon is normally bound retroperitoneally
and is usually easy to pass except when there is an acute bend
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
Video Journal and Encyclopedia of GI Endoscopy 390
Video available to view or download at doi:10.1016/S2212- 
0971(13)70173-0 
http://dx.doi.org/10.1016/S2212-0971(13)70173-0 
Open access under CC BY-NC-ND license.
at the junction with the splenic ﬂexure. Owing to gravitational
reasons, there is often a characteristic air–ﬂuid interface in
the descending colon when the patient is in the left lateral
position.
Splenic Flexure
The splenic ﬂexure is located beneath the left costal margin. It
is relatively ﬁxed by the phrenicocolic ligament, but a lax
phrenicocolic ligament can contribute to a redundant colon.
It is important to straighten the colonoscope at the splenic
ﬂexure so that only 45–50 cm of instrument remains inserted,
as this will usually allow smooth passage of the colonoscope
to the right side of the colon. Passage around the apex of the
splenic ﬂexure can be apparent as the instrument tip com-
monly emerges from the ﬂuid into the air-ﬁlled, usually
triangular, transverse colon.
Transverse Colon
The transverse colon usually lies just beneath the abdominal
wall in a forward position due to the vertebral bodies, pan-
creas, and duodenum behind. It is enveloped by a double fold
of peritoneum called the transverse mesocolon which hangs
down posterior to the stomach and varying considerably in
length. This part of the colon often hangs down into the pelvis
in females, contributing to the greater mean colon length
in women.
The transverse colon commonly has a triangular conﬁgur-
ation attributed to the relatively thin inner circular muscle
layer of the muscularis propria in comparison to the longi-
tudinal muscles of the tenia coli.
Hepatic Flexure
The hepatic ﬂexure is located close to the liver in the right
upper quadrant of the abdomen. A gray–blue colored im-
pression of the liver may be seen at this point. With a straight
scope at the hepatic ﬂexure, only about 70–90 cm of instru-
ment has been inserted. When passing the hepatic ﬂexure, the
instrument passes from the relatively anterior transverse colon
to the posteriorly positioned ascending colon.
Ascending Colon
The ascending colon runs anteriorly from the hepatic ﬂexure
when traveling to the cecum. In approximately 90% of sub-
jects, the ascending colon is retroperitoneal. If difﬁculties
are encountered in the hepatic ﬂexure, partial rolling of
the patient’s right shoulder backwards normally opens up the
hepatic ﬂexure, allowing easier passage of the scope into the
cecum.
Cecum
The cecum is usually located in the right iliac fossa. In the pole
of the cecum, there is often the appearance of fusion of the
three teniae coli around the appendix, giving rise to the
tri-radiate fold (‘Mercedes Benz’ sign), but the anatomy can
be variable. The most reliable landmarks of the cecum are
the appendiceal oriﬁce and ileocecal valve. The appendiceal
oriﬁce is usually an unimpressive slit, often crescentic in
shape. The ileocecal valve is made up of the superior and
inferior lips (usually not seen en face) and is the gateway
leading into the terminal ileum. It is located on the prominent
ileocecal fold encircling the cecum, between 3 and 5 cm distal
to the cecal pole.
Terminal Ileum
The terminal ileum is the distal component of the small in-
testine. The surface looks granular in air but when seen under
water, the villi can be noted to ﬂoat up.
Key Learning Points/Tips and Tricks
• Colonic anatomy can vary considerably.
• The most reliable landmarks for the cecum are the
appendiceal oriﬁce and the ileocecal valve.
• ‘Blind’ areas exist in the cecum (between the ileocecal valve
and appendiceal oriﬁce), hepatic and splenic ﬂexures, and
rectum. Retroﬂexion of the colonoscope in the cecum and
rectum are useful to exclude hidden pathology.
Scripted Voiceover
Time (min:sec) Voiceover text
00:00–00:20 Ano-rectal
region
The anal canal is 3 cm long and extends
to the ‘dentate line’. The rectum is
approximately 15 cm long and the
distal half to two thirds is
extraperitoneal. It has several
prominent folds, called valves of
Houston.
00:21–01:00 Sigmoid colon The recto-sigmoid junction may have an
acute angle in some cases. The
sigmoid colon can be stretched up to
80 cm but can crumple down to
30 cm when the scope is straightened.
Conforming to the pelvis, it passes
anteriorly before moving posteriorly
to the left paravertebral gutter,
often producing a clockwise
spiral loop.
01:01–01:17 Sigmoid-
descending colon junction
The sigmoid-descending colon junction
may become very acute if there is a
large sigmoid loop or retroperitoneal
ﬁxation of descending colon low in
the pelvis.
01:18–01:29 Descending
colon
The descending colon is
retroperitoneally bound and an air
ﬂuid level is often seen.
01:30–01:41 Splenic ﬂexure The splenic ﬂexure, below the left costal
margin is variably ﬁxed by the
phrenico-colic ligament.
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01:42–02:11 Transverse
colon
The transverse colon has a typical
triangular conﬁguration and is
enveloped by the transverse
mesocolon peritoneum. The degree of
droop of the transverse colon towards
the pelvis accounts for the variable
bowel length, and inﬂuences the
acuteness of the hepatic ﬂexure bend.
In older patients there is often a mid-
transverse angle.
02:12–02:23 Hepatic ﬂexure The hepatic ﬂexure is at the right costal
margin. It is usually negotiated semi
blind around the acute angle.
02:24–02:39 Ascending colon Most of the ascending colon is
retroperitoneally ﬁxed and runs
anteriorly from the hepatic ﬂexure to
the caecum.
02:40–03:05 Cecum The pole of the cecum, often
contaminated with bowel content
when cleaned may reveal the triradiate
fold, which is the fusion point of the
three teniae coli. The appendix oriﬁce
is noted. The ileo cecal valve is located
at the medial or posterior-medial wall.
An arrow drawn on the ‘‘bow’’ of the
appendiceal oriﬁce will usually point to
the ICV oriﬁce.
03:06–03:33 Terminal ileum The terminal ileum is reached by
intubation of the ileo cecal valve
between the superior and inferior
valve lips. The terminal ileal surface
appears granular in air but the villi will
ﬂoat up underwater.
03:37–03:58 Retroﬂexion in
cecum to hepatic ﬂexure
Blind areas may exist in the cecal pole
between the ileocecal valve and
appendix, this area should always be
directly visualized. Likewise at the
hepatic ﬂexure, a blind spot may exist
and this may be best evaluated by
careful retroﬂexion of the scope in the
cecum.
03:59–05:33 Withdrawal from
cecum
Withdrawal technique from the cecum is
important for optimizing lesion
detection and efﬁcacy of colonoscopy
in cancer diagnosis and prevention.
Withdrawal times in excess of 6 min
are associated with improved
adenoma detection rates. Time is a
surrogate marker for the
thoroughness of inspection.
Suctioning all pools of ﬂuid and
residue with irrigation helps to seek
lesions beneath such collections. It is
important not to ‘ﬂy past’ the mucosa
of sharply angulated or excessively
telescoped portions of colon. Slow
staccato in and out movement by
withdrawing 3–5 cm and reinserting
2–3 cm is useful in the transverse
colon and other poorly visualized
areas. We advocate a two pass
examination of all the ﬂexures and the
sigmoid colon.
05:34–05:52 Retroﬂexion in
rectum
Retroﬂexion of the scope in the rectum
is undertaken to thoroughly inspect
the anorectal junction.
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